related complications. However, the risk of intraoperative femoral fracture remains problematic with its use. [2] [3] [4] From a global perspective, cemented stems have traditionally been favored in Europe, while cementless stems were more frequently used in the United States. [7] [8] [9] [10] Recently, the clinical results of cementless stem procedures have been reported to be comparable with those of cemented stem for femoral neck fracture. 2, 11, 12) While the use of a cemented stem or cementless fixation are known for other countries, the trends of stem use in South Korea are not known.
We assessed the trends of stem fixation in hemiarthroplasty for femoral neck fractures in South Korea during the most recent five years (2007 to 2011), utilizing nationwide data from the Health Insurance Review and Assessment Service (HIRA). Lee 
METHODS

Subjects
We accessed and analyzed the HIRA nationwide database, which includes nearly all medical claims for South Korean citizens between the years of 2007 and 2011. In South Korea, 97.0% of the population is legally mandated to enroll in the National Health Insurance scheme. (The remaining 3% of the population, who are not insured by the Korean National Health Insurance Program, are either covered by a Medical Aid Program or are temporary or illegal residents.) Patients pay, on average, a 30% co-pay of total medical costs incurred to clinics or hospitals for nearly all medical conditions except for cosmetic surgery or some new unproven therapies not covered by the National Insurance Scheme.
All clinics and hospitals then submit claims data for inpatient and outpatient care; the claims data submitted to the database includes: diagnoses (International Classification of Diseases Tenth Revision, ICD-10), procedures performed, the patient's demographic information, and direct medical costs including used materials. Once the government (HIRA) receives the data, the government pays 70% of total medical costs to the medical provider. Therefore, all patient information, including their medical records, is available from the HIRA database, which has been used for several epidemiological studies. [13] [14] [15] All new visits or admissions to hospitals in South Korea for femoral neck fractures were recorded prospectively in a nationwide cohort using ICD-10 codes and procedures in the HIRA database. To identify hemiarthroplasty for femoral neck fractures in patients ≥ 50 years of age, the following selections were made: the ICD-10 codes (S72.0), an age cut-off of 50 years for the patient, and procedure (hemiarthroplasty-hip). 13, 16, 17) The cementless-stem group and cemented-stem group were differentiated based on the code of the prostheses used. A procedure with the material code for cement used was categorized in the "cemented-stem group"; the remaining patients who received procedures were, categorized into the "cementless-stem group. " These data were retrospectively evaluated to assess the trends of stem fixation in hemiarthroplasty for femoral neck fractures. The HIRA Institutional Review Board approved this retrospective study.
Statistical Analysis
The patients were divided into groups according to their age (50-64, 65-79, and > 80 years) and gender. The trends of fixation method were determined for each group. The chi-square test of independence was used to evaluate whether the proportion of each methods (cementless nail and cemented) changed over the study period. Statistical analyses were conducted using SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA); statistical significance was accepted for p < 0.05.
RESULTS
From 2007 to 2011, a total of 33,337 hemiarthroplasties for femoral neck fractures were identified in patients older than 50 years old (Table 1) . Of these, the proportion of cementless fixation procedures increased from 42.7% in 2007 to 61.4% in 2011 (p < 0.001) (Fig. 1) . Even after stratification by age and gender, the proportion of cementless fixation procedures increased in all groups, and that of cemented fixation showed a corresponding decrease in all groups (Fig. 2) .
DISCUSSION
The choice of stem fixation in hemiarthroplasty for femoral neck fractures is controversial. We calculated recent changes in the proportions of cementless and cemented stem-fixation procedures in South Korea: Overall, the use of cementless fixation procedures increased, while that of cemented fixation procedures decreased. Some registry-based studies have showed that cemented fixation had better mobility and a higher survival rate among patients compared with cementless fixation. 4, 5, 9, 10) However, most of the patients were evaluated using early generation cemented and cementless stems, which are not currently used. 5) On the other hand, more recent studies using contemporary stem designs demonstrated that the results of cementless hemiarthroplasty were comparable with or better than those of cemented hemiarthroplasty, without the risk of cardiopulmonary complications. 2, 11, 12) Indeed, considerable portions of senile patients with femoral neck fractures have cardiopulmonary comorbidities and are vulnerable to cement-related complications. 1, 2, 6) Concerns about cement-related complications might lead the surgeon to change their fixation preference, primarily due to legal concerns. In addition, a skillful cementing technique is demanded to use cemented stems in order to achieve satisfactory results. [18] [19] [20] Our study shows an increase in the proportion of cementless fixation procedures over the study period in all age groups. We observed a corresponding decrease in the proportion of cemented fixation in all age groups. These findings concur with the results of recent national registry studies on total hip arthroplasty (THA) conducted in several countries. The majority of THA were performed using cementless fixation in Australia, Canada, Denmark, and USA (Table 2) . 21, 22) There were several limitations to this study. First, the study had a fixed time period: this limitation is because HIRA limited the study period to a maximum of 5 years. Second, other factors for clinical decision-making processes, such as radiographic findings (the morphology of proximal femur and presence of osteoporosis), and demographic characteristics (preinjury ambulatory state and medical comorbidities), were not evaluated. Third, patients who were not hospitalized were not included in this study. However, the number of these patients may be negligible in Korea's health care system; this is because virtually all femoral neck fractures require surgical treatment, and are coded as such in the HIRA database. Fourth, we did not evaluate the clinical outcomes after hemiarthroplasty. However, the purpose of this study was to determine the trends of fixation methods in hemiarthroplasty for femoral neck fractures and not to compare clinical results or outcomes between the two stem-fixation methods.
To the best of our knowledge, this was the first epidemiological study to provide data on the type of stem fixation for hemiarthroplasty for femoral neck fracture in South Korea. Our study demonstrated a shift from cemented fixation to cementless fixation in hemiarthroplasty for femoral neck fractures from 2007 to 2011 in South Korea, which could provide information about contemporary trends of fixation in South Korea.
